The spleen was hypercellular, with increased numbers of plasma cells, occasionally containing Russell bodies, and numerous granulocytes within splenic cords. Sheathed arterioles were prominent, as were multiple lymphoid follicles. Scattered macrophages, located within these follicles, had large, basophilic, globular cytoplasmic inclusions similar to "botryoid bodies" described in birds with PBFD 3,8 (Fig. 3 ). Discrete lymphocellular necrosis was observed within follicles.
In the liver, Kupffer cells were prominent and contained gray-brown pigment resembling phagolysosomal debris. Extramedullary hematopoiesis was present in periportal regions 609 inoculated in embryonated chicken eggs, chick embryo kidney cells, or chick embryo fibroblasts. A tissue pool suspension, negatively stained with 1% phosphotungstic acid and examined with a Zeiss 10C transmission electron microscope, revealed icosahedral virions that were 14-17 nm in diameter ( Fig. 1, inset) .
Portions of brain, heart, lungs, air sac, liver, ovary, kidney, spleen, intestine, pancreas, proventriculus, and gizzard were fixed in 10% neutral buffered formalin and processed routinely for histologic examination. Select tissues were also stained using Gomiiri's methenamine silver, Brown and Brenn, Bodian, and periodic acid-Schiff techniques. Significant histologic lesions were present in the lungs, spleen, liver, kidney, intestine, proventriculus, and pancreas. In the lungs, primary and secondary bronchi were dilated and filled with caseogranulomatous exudate. Extensive pleocellular inflammatory cell infiltrates, fibrin, and extravasated erythrocytes extended from the bronchial mucosa into the surrounding parenchyma. A mixed population of gram-positive and gramnegative bacteria was observed within inflammatory foci. The bronchial epithelium was hyperplastic, with goblet cell hyperplasia, squamous metaplasia, and multifocal epithelial cell necrosis. Scattered syncytial cells were present within the epithelium (Fig. 2 ). Parabronchi and air capillaries in the parenchyma surrounding the bronchi were densely packed with granulocytes and macrophages. Within foci of inflammation, the parabronchial epithelium was hyperplastic and contained scattered syncytial cells. Multiple large aggregates of lymphocytes were observed in the adventitia of large-and medium-sized blood vessels. Diffuse infiltrates of macrophages and lymphocytes within the interstitium of the air sacs were associated with focal interstitial edema, prominent epithelial hyperplasia and surface exudates of plump macrophages. of the liver and around central veins of the kidney. Perivas-bound paracrystalline arrays and semicircles. The arravs were cular lymphocytic infiltrates were seen around scattered ar-comprised of tightly packed icosahedral nonenveloped virus terioles, arteries, and large veins in the pancreas.
particles approximately 14-17 nm in diameter. The mor-Additional histologic lesions included a mild infiltrate of phology and size were compatible with a member of the macrophages and plasma cells in the lamina propria of in-Circoviridae ( Fig. 1) . 4,5,9,1o,12 testinal villus tips. Multifocal aggregates of large bacterial Replicate paraffin-embedded tissue sections were prepared rods were adhered to the enterocytes in the large intestine for detailed study of the intracytoplasmic inclusions. Feulgen and and were associated with enterocyte vacuolar degeneration necrosis. A mild infiltrate of granulocytes was present and acridine orange staining were performed in an attempt to verify that inclusions contained single-stranded DNA. 6 in the subjacent lamina propria. Scattered crypts in the small Following feulgen staining, the inclusions appeared magenta, intestine contained a few protozoa 2 µm in width and 6 µm indicating that viral DNA was present. Acridine orange stainin length with an eccentric nucleus. Morphology of the or-ing, however, failed to demonstrate that the DNA was singleganism was compatible with that of Trichomonas sp. In the stranded, presumably because of the effects of formalin fixproventriculus, numerous proventricular glands were dilat-ation. ed, had attenuated epithelium, and often contained Tetra-
In an attempt to demonstrate similarity or cross-reactivity meres sp.
in antigenicity to PBFD virus, immunohistochemical stain-Ultrathin sections of spleen were mounted on copper grids, ing was performed with the avidin-biotin complex (ABC) stained with uranyl acetate and lead citrate, and examined immunoperoxidase technique following published guidewith a Zeiss 10C transmission electron microscope. The mac-lines. 3, 5 Both polyclonal (rabbit origin) and monoclonal (murophages at the periphery of the splenic follicles contained rine hybridoma origin) anti-PBFD virus primary antibodies cytoplasmic inclusions arranged in dense, non-membrane-were used. Appropriate positive and negative control tissues DNA in situ hybridization of paraffin-embedded tissue sections was performed following published guidelines to de-were used to validate the staining procedure. Absence of visible chromagen deposition indicated that the pigeon virus termine if PBFD virus-specific DNA probes recognized nu-was antigenically unrelated to PBFD virus. cleic acid sequences in the pigeon macrophage inclusions. 2 Hybridization was performed at both high and low stringency using two different PBFD virus-specific DNA probes. Lack of color development, using an alkaline phosphatase-nitroblue tetrazolium dye indicator system, indicated that the pigeon virus had a different nucleotide sequence than that detected by PBFD virus DNA probes.
To exclude the possibility that too few appropriate DNA sequences were present to give a positive test result in light microscopic tissue sections, additional paraffin-embedded pigeon spleen was subjected to polymerase chain reaction DNA amplification and membrane dot-blot DNA hybridization. 2 Lack of an appropriate DNA band in agarose gels and absence of DNA dot-blot hybridization indicated that the DNA sequence of the pigeon virus was different from that of the PBFD virus.
The results of our study indicate that splenic inclusions in this pigeon were associated with a novel small DNA virus morphologically similar to described circoviruses. However, placement of the pigeon virus in this newly proposed virus family will require confirmation of a single-stranded circular DNA genome.
Chicken anemia agent (CAA) and PBFD virus are two antigenically distinct but closely related circoviruses that cause disease in chickens and psittacine birds, respectively. 4,7 Bone marrow hypoplasia with thymic and bursal atrophy are associated with CAA infection in young chicks. 1 Immunosuppression resulting from CAA infection is thought to be responsible for secondary infections in chickens. Classic signs associated with PBFD virus infection in psittacine birds are symmetrical feather loss and dystrophy, with occasional de- lamination or fracture of the beak and claws. Virus-induced destruction of the thymus and bursa of Fabricius also occur. Internal lesions in these birds are variable and are usually related to secondary bacterial, viral, fungal, protozoal, and parasitic infections. Secondary infections account for approximately 69% of all deaths in birds with PBFD; death attributed to primary PBFD virus infection alone is less common. These findings suggest that circovirus infection in psit-Because the pigeon of this report was the last squab in the tacine birds is immunosuppressive. Thymic and bursal atflock and no other birds were necropsied, it is unknown whether the previous deaths were related to circovirus-like rophy and necrosis support this hypothesis 4 infection. In addition to circovirus-like infection, this bird had multiple additional unrelated significant infections. The immediate cause of death in this bird was the severe bronchointerstitial pneumonia. The unique epithelial syncytial cell formation suggests paramyxovirus or herpesvirus infection, although no viruses were isolated. The remaining lesions in the lungs were due to secondary bacterial infection with an opportunistic Pasteurella sp. Although Chlamydia psittaci was isolated from this bird, both direct fluorescent antibody and Gimenez staining of tissue impression smears failed to reveal organisms, indicating infection with Chlamydia was mild. Additionally, histologic lesions were not compatible with fatal chlamydiosis. The adherent bacterial rods in the intestine were reminiscent of infection with enteropathogenic Escherichia coli reported in numerous species. This lesion has not previously been reported in pigeons but has been seen on 1 previous occasion (L. W. Woods, personal observation).
Bursal involution may have been premature; the bird was reported by the owner to be a squab, yet a defined bursa of Fabricius was not evident on gross examination of the bird. Viral infection of the monocyte-macrophage system of this pigeon demonstrated by both light and transmission electron microscopy suggests that the virus may interfere with antigen processing in pigeons, as is speculated in psittacine birds with PBFD. Multiple infections with bacteria (Chlamydia psittaci, Pasteurella sp., and an enteropathogenic coccobacillus), parasites (Tetrameres sp., and Trichomonas sp.), and viruses (presumptive paramyxovirus or herpesvirus) suggest that acquired immunodeficiency was associated with the circoviruslike agent.
Immunohistochemistry, DNA in situ hybridization, and polymerase chain reaction with DNA dot-blot hybridization indicate that this pigeon circa-like virus is distinct from PBFD virus with respect to antigenicity and nucleic acid sequence. However, both viruses are similar with respect to suggestion of acquired immunodeficiency and association with a plethora of secondary infections.
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a. Baxter Diagnostics, Deerfield, IL. animals seropositive to Lelystad virus were found to be negative when tested for VR-2332 antibody (J. E. Pearson, personal communication).
The important implications of the above findings prompted a study to determine the prevalence of antibodies to both Lelystad and VR-2332 strains of PRRS virus in the US pig population. For this purpose, a total of 837 porcine serum samples obtained from 18 different states were tested. Of these 837 samples, 456 were from 48 different farms and were submitted to the Minnesota Veterinary Diagnostic Laboratories from April 1992 to October 1992 for the detection of PRRS virus antibodies. The remaining 381 serum samples were from 39 farms and were collected as a part of the National Animal Health Monitoring System (NAHMS) survey of breeding animals located in 18 different states. 6 In addition, 4 experimental sera were used: 1) serum from 2 conventional pigs experimentally infected with VR-2332, collected before infection and after 3, 7, 14, 21, 28, 35, and 42 days postinfection (dpi); 2) serum from a gnotobiotic piglet inoculated with the Lelystad virus, collected at 56 dpi; a 3) serum from caesarian-derived, colostrum-deprived pigs in-
